Herpes simplex virus induces intracellular redistribution of E2F4 and accumulation of E2F pocket protein complexes.
Accumulation of E2F-p107 and E2F-pRB DNA binding complexes occurred after herpes simplex virus infection of U2-OS cells. Accumulation of E2F-p107 also occurred by 4 h p.i. in C33 cells. This corresponded to a time when host DNA synthesis was reduced by 50%, and lagged by >/=1 h, the onset of viral DNA synthesis. To determine the basis for increased nuclear E2F complexes, we investigated the effects of virus infection on the intracellular distribution of the E2F-dependent DNA binding complexes and their protein constituents. Western blot analyses of whole cell extracts revealed that amounts of E2F4, E2F1, DP1, and p107 remained unchanged after infection of C33 cells. Analysis of cytoplasmic and nuclear fractions, however, revealed that cytoplasmic E2F4 decreased and nuclear E2F4 increased. This correlated with a loss of cytoplasmic E2F DNA-binding activity and a corresponding increase in nuclear DNA-binding activity. Concomitant with its redistribution, the apparent molecular weight of total and p107-associated E2F4 increased, at least partially as a result of protein phosphorylation. Increased nuclear E2F-pRB in U2-OS cells was accompanied by the conversion of pRB from a hyper- to a hypophosphorylated state. Infection of U2-OS cells with viral mutants indicated that viral protein IE ICP4 was necessary for the decrease in cytoplasmic E2F-p107, and that viral protein DE ICP8 was required for nuclear accumulation of p107-E2F. In contrast, ICP8 was not required for accumulation of E2F-pRB. These results indicate that the increase in E2F-p107 may be explained by the redistribution and modification of E2F4 and the increase in E2F-pRB by modification of pRB.